One of the most interesting discoveries to come out of the Arango et al. paper is the discovery of a homolog of the CfAvr4 gene that was originally discovered in the closely related Dothideomycete pathogen C. fulvum [6] . CfAvr4 [10] is an effector that binds fungal chitin as a protection mechanism from host chitinases but is also involved in triggering a defense response in tomato plants harboring tomato Cf4 resistance [11] . Arango et al. not only discovered a PfAvr4 homolog, but also the likelihood of a corresponding banana resistance gene in the resistant banana cultivar Calcutta 4. The PfAvr4 protein was functionally analyzed by infiltrating purified PfAvr4 into leaves of Calcutta 4, resulting in a hypersensitive-like response similar to what is seen in the C. fulvum-tomato Avr4-Cf4 interaction. The discovery of an Avr4 homolog that triggers a hypersensitive response in resistant banana provides hope for effective host resistance. The sequencing of these two isolates has laid a strong foundation for future studies investigating the Sigatoka disease complex on banana.
Using the results generated by Arango et al., Chang et al. performed a comparative analysis of P. fijiensis, P. eumusae, and P. musae [12] . These pathogens are known to have evolved on banana from a common ancestor and have obvious differences in virulence, showing independent evolution since speciation. Although the genome sizes of these three pathogens were significantly different, largely due to LTR retrotransposons, total gene content of the three remained similar to other sequenced Dothideomycetes. Interestingly, the more aggressive pathogens in the complex (i.e., P. fijiensis, P. eumusae) shared complementary patterns of expansion and contraction of core gene families, suggesting convergent evolution on the banana host. However, small secreted effector-like proteins appear to be very different between all three pathogens, indicating independent host-pathogen evolution.
Future Prospects
The work presented by Arango et al. and Chang et al. used genome sequencing and comparative analysis to develop a strong foundation for the investigation of each of the species of the Sigatoka disease complex. Future studies can now include functional analysis of the lineagespecific gene families and effectors specific to the Sigatoka complex pathogens. The lineage specificity of these genes indicate the likelihood of these genes/proteins being involved in hostpathogen adaptation with banana. Several genes, especially effector-like genes, were also identified in only one or two of the species. These species-specific effector-like genes are strong candidates for genes being involved in the individual host-pathogen adaptation. Functional characterization of these genes/proteins could lead to the understanding of host targets and, therefore, novel control strategies. Work presented by both Arango et al. and Chang et al. have together laid a strong foundation for future work, providing information and testable hypotheses for generating solutions to this devastating banana disease complex that hitherto was virtually untouched, despite the large economic value of the crop as a staple food for millions of people and as the global top fruit.
